Tourism research can gain broader academic recognition if findings from tourism research become relevant to, and cited within, other academic disciplines. Adventure tourism can provide opportunities for ground breaking research on wide-ranging issues such as: motivations for human mobility; individual economic valuation of high-rarity, low-
Introduction
Patterns and rankings in tourism research, the use of tourism knowledge, and priorities for future tourism research have been explored extensively (Xiao and Smith 2007; Pearce 2009; Hall 2011; Benckendorff and Zehrer 2013; Chang and McAleer 2012; Fennell 2013; Xin et al. 2013; Wardle and Buckley 2014; Williams et al. 2012) . The first modern tourism researchers originated in other academic disciplines, and applied the mindsets, methodologies and research literatures of their primary disciplines within the tourism sector. The total number of tourism researchers was small, and tourism journals were in a fledgling state. As the field grew, the number of journals proliferated greatly; and individual students could spend their entire academic career working only in tourism, from Bachelors to Masters degree, PhD to academic appointment. Senior tourism researchers were keen to establish tourism as a recognized research discipline, particularly within grant funding and research assessment agencies. Authors, editors and journal publishers were driven to pay increasing attention to journal impact factors. These circumstances combined to create a self-contained culture of tourism scholarship, where most articles in tourism journals cited publications principally from other tourism journals.
The consequence of these pressures is that whilst tourism research was indeed established as a recognized academic discipline as well as a multidisciplinary field, in the process it became very self-referential (Wardle and Buckley 2014) . Indeed, it fragmented into even more selfreferential sub-segments, with almost entirely disjunct literatures of tourism and leisure, events and hospitality, sport and recreation. This is still the current situation. One side effect is that impact factors, even for the top-tier specialist tourism journals, have remained relatively low, because the pool of potentially citing authors is small. The top-ranked science journal, for example, has an impact factor more than 10 times that of the top-ranked tourism journal. In consequence, academics who possessed disciplinary expertise outside tourism itself, e.g. in economics or psychology, published by preference in the primary journals of those disciplines, even if the specific topic was related to tourism. Some of the most highlycited tourism research, in consequence, was published in non-tourism journals. This did have the advantage that researchers in other disciplines became aware, even if only to a small degree, of the existence of tourism research. To date, however, this has not yet lead to any significant outflow of insights or information from tourism journals to other disciplines (Wardle and Buckley 2014) . This is not in itself surprising, if we think of tourism simply as an industry sector. Journals of agriculture, fisheries, forestry, manufacturing or mining are not widely cited outside those specific fields. Tourism, however, is also a significant aspect or component of human behaviour. Particularly if we include travel and tourism more broadly, the field essentially examines how and why people move from place to place. As noted by Wardle and Buckley (2014) , there is no fundamental reason why this should be any less significant than studying how people amass, trade and expend resources, studied under the heading of economics; or how they establish social rules of behaviour and resolve resulting conflicts, studied under the heading of law. Overall, Wardle and Buckley (2014) argue that for tourism research to enter a third phase, where findings published in tourism journals are also exported for citation in other disciplines, we need to identify and address tourism research questions whose answers also apply beyond the confines of tourism.
Methods
Here, therefore, the author set out specifically to identify such questions which could be addressed through the study of adventure tourism. The approach taken was to proceed discipline by discipline, identifying potential research questions from adventure tourism and then applying three successive screens, as follows. In the first screen, questions were eliminated if they simply involve the application of another academic discipline within tourism, unlikely to yield exportable results. The second screen was to ask whether each identified question could provide an advance in knowledge within the discipline concerned, relevant beyond the confines of tourism research; so that results would be citable, at least at the level of a tourism case study, in disciplinary journals outside tourism. The third and highest-level screen was to ask whether each question identified is sufficiently fundamental, within the discipline concerned, that it could expect to be cited repeatedly, not simply as a tourism case study, but as a significant addition to academic knowledge irrespective of the sector in which it is grounded.
The questions identified through this approach, and examples of applicable adventure tourism data, are summarized in Table 1 , together with relevant references. In the sections below, the author examines these questions further for a small selection of the disciplines and issues listed in Table 1 : geography, economics, psychology, and human behaviour.
Geography
Geography holds a special position in tourism research, since tourism and travel, by definition, incorporate spatial components. In particular, research in tourism and travel focuses on spatial displacement which is both voluntary and temporary. Motivations for travel may include commercial, professional, social and personal reasons. Opportunities for travel differ widely between individuals, depending on financial resources, discretionary time, and political freedoms. All of these have strong geographic components associated with social and cultural differences between countries.
Every outdoor adventure activity also has its own global geography of icon sites, where sufficiently skilled exponents have the greatest opportunity to experience rush (Buckley 2012 ), though there is no guarantee of rush on any particular adventure tourism trip. For each adventure tourism activity, we thus have a geography of particular places which attract particular people, at considerable voluntary expense, for the possibility of a very brief but highly valued experience.
From a geographical research perspective, therefore, we can ask what other types of human psychology and behaviour may provide parallels. What other human activities provide such strong attractions to particular places, but only for certain classes of people, and with no guarantee of payoff? Many types of tourism have icon sites, whether for scenery, architecture, wildlife, history or tradition. For most of these, however, there is a high probability of a successful payoff simply from visiting the site, typically from a combination of social capital and individual experience. Certainly, some scenic sites may be more magnificent at particular seasons, but these are known in advance and can be factored into travel plans. Similarly, there are activities such as gambling with very uncertain payoffs, but there is no iconic geography of casinos: they are effectively substitutable.
The closest parallels, perhaps, are in religious tourism, and the thanatourism of historical atrocities. In both these cases, there is indeed a global geography of iconic sites, and at least some tourists may visit them in the hope of personal epiphany or catharsis. That is, whilst there is a basic payoff simply from visiting the site, the high value payoff is uncertain, just as for many forms of adventure tourism. In summary, adventure tourism gives us a geography of places worldwide, determined by natural terrain and weather rather than human habitation or infrastructure, and advertized through specialist channels associated with particular activities, which attract the exponents and practitioners of those activities from around the world, in the hope of a peak experience of lifetime significance.
Economics
If particular adventure experiences can be valued so highly that people will devote their entire leisure time and budget seeking such experiences, that raises interesting issues of economic valuation. If a surfer is prepared to take multiple live-aboard boat trips to Indonesia or the Maldives, for example, in the hope of a perfect barrel which might last a few seconds at most, that indicates that the value placed on that experience is extremely high. A typical enthusiastic intermediate surfer might surf two hours a day, two days a week for 10 years to build up the skill needed to surf a fast barrelling reef break. That is 2000 hours, which is equivalent to more than a year's full time work and corresponding salary value. Add to that the cost of boards, wetsuits, car mileage and surf trips, and (using Western currencies and salary rates), that would represent a total of over $60,000 invested for the chance of an experience lasting perhaps three to five seconds at most.
Of course, there are other payoffs along the way, with every wave surfed; but those few seconds in the perfectly shaped barrel are the goal, in the same way that Olympic gold or World Championships are the goal of competitive athletes. Similar considerations apply for other adventure activities, such as whitewater kayakers who take on Class V+ rapids or paddle over waterfalls; or mountaineers who invest a lifetime to stand on top of Mt. Everest.
These figures would suggest that to the committed adventure practitioner, the peak experience of surfing the perfect barrel, paddling over a high waterfall, or standing on top of the world's highest mountain, is worth around $50 million per hour. Of course, most types of peak adventure experience are not directly tradable, and indeed are not purchasable at any price, so this is not a market value. It is, however, an economic value in the sense that it measures the utility placed upon that particular experience by the individuals concerned, based on the market value of resources that they are effectively prepared to trade for it.
We may therefore consider what other types of human experience, or indeed what other goods and services, may be valued at correspondingly high figures. What else, if anything, is so valuable that people will invest a year of their life for a five-second return? More generally, what can the behaviour of adventure tourists in search of such brief, uncertain but highly valued experiences contribute to economic theory related to other goods and services with low probability, low predictability, low substitutability, and high consequences, either positive or negative? There are parallels with high-stakes gambling, or with drilling wildcat wells in oil exploration. There are parallels with an entire class of high-risk behaviours which have been studied under the heading of edgework (Lyng 1990 ).
There are also parallels with the economic valuation of unique and irreplaceable treasures.
Examples include famous artworks, archaeological materials, high-value gemstones, or the last remaining individuals of any rare and endangered plant or animal species. For some people, such things have indefinitely high value, whereas for others, they are of little significance. That is, they may be either priceless or worthless, but they do not have a stable tradable market value. Most standard economic theory, however, is built around the concept that there are many potential buyers for any item on sale, with relatively small marginal differences between the prices that different purchasers are prepared to pay. That is, there is substitutability both between items for sale, and between people to buy them. Widely used economic concepts such as demand-supply curves, elasticities of supply and demand, and consumer surplus all have their theoretical roots in this type of market model; and such models can provide accurate predictions of individual human behaviour under circumstances where these assumptions apply.
For applications such as gambling, insurance or auctions, however, simple expected-utility models do not predict human behaviour accurately. More accurate predictions are obtained by psychological models which incorporate human predilections to over-or under-estimate the consequences of low-probability events. Even these models, however, allow for high substitutability: there are many casinos and many gamblers, and there are many insurance policies and many people purchasing them. Even for rare and endangered species, there are still markets, whether legal or black, either for living individuals, or body parts, or hunting licences. The same applies, and indeed it is part of the same market, for a variety of illicit substances which purchasers believe can contribute to their health or longevity, and to various addictive drugs which can provide the purchasers with experiences not otherwise available.
These various examples illustrate three different components of peak adventure tourism experiences, from an economic perspective, namely: (a) high overall rarity; (b) orders of magnitude differences in valuation between individuals; and (c) trading a certain but relatively small upfront payment against a low-probability but very high-value outcome, either a positive outcome gained or a negative outcome avoided. The behaviour of adventure tourists can thus contribute to understanding of human economic behaviour under any or all of these circumstances. In addition, it is a reminder that economics is ultimately not the study of money, but the study of a particular aspect of human behaviour, namely how people allocate resources in order to maximize their aggregate expected net utility. This is only one particular class and driver of human behaviour, and there are other classes with equally powerful psychological drivers. Individual emotions or beliefs can override economic considerations. Adventure tourism provides opportunities to study the mechanisms by which this may occur.
Psychology
Given that the icon sites of adventure tourism can sometimes provide experiences which are valued very highly by their practitioners, it would seem that these peak experiences must involve powerful psychological mechanisms. Adventure tourism may thus provide a tool to examine the neurophysiology of the human brain under conditions of thrill, fear, flow or rush.
There is an extensive literature on the role of emotion in tourism, and this includes adventure tourism, but it is entirely from a phenomenological perspective. There is also an extensive and highly technical scientific and medical literature on the neurophysiology of human psychological states, including a variety of emotions; but none of this includes adventure tourism activities.
With the recent advent of highly portable electroencephalographic equipment, however, together with real-time data transmission over broadband telephone networks, there are now opportunities to test neurophysiological models of affect in high-stress, high-thrill, high-fear or near-death circumstances, using willing volunteers with no ethical complications. Portable EEG headsets were developed as a mental control system for computer games, but can also be used to monitor emotions. Data transmission systems using standard mobile phones were developed for applications such as aerial photography using small quadrocopter drones, or unmanned aerial vehicles (UAVs); but they could equally be adapted to transmit other forms of electronic data. To date, none of this equipment remains functional if immersed in water, particularly salt water, so it is not yet available for adventure activities such as surfing or whitewater kayaking. It could, however, be adapted for activities such as rock climbing, hang-gliding or base-jumping. Military helmets already transmit real-time point-of-view video back to mission control stations, and it would be a straightforward engineering task to embed the 14 sensors of a standard portable EEG array into such a helmet. This could transmit an emotional record, linked to what an adventure tourism practitioner is seeing, at millisecond resolution. This could well yield some very broad-ranging and fundamental advances in human psychology.
Indeed, this approach could be taken to even more fundamental levels. Human ability to measure time is imprecise. We have various biological clocks; we can detect circadian rhythms; and we can assess duration of commonplace events under unemotional circumstances when all our senses are operational. Our abilities to do this are quite inaccurate, however, which is why we use a variety of mechanical or electronic clocks to measure time more reliably. Estimates of time duration are systematically distorted under a variety of particular circumstances, such as general anaesthesia or unconsciousness caused by trauma.
In particular, the experience of extreme fear can create a time dilation effect, when the subject feels that time is passing slowly so that a very brief moment is perceived as an eternity. Several different hypotheses have been proposed for this effect (Eagleman 2008; Stetson et al. 2007; Arstila 2012; Phillips 2013 ). These are difficult to test, since it seems that a real, unexpected and immediate fear of violent death is needed to activate this perception.
Phenomenological research in adventure tourism, however, indicates that some highly skilled exponents who voluntarily take on extremely high-risk, high-skill activities, do indeed experience exactly this effect, presumably because there is indeed a real risk of death associated with such activities. Examples include kayaking over waterfalls or through very difficult and dangerous rapids, surfing very large and powerful waves, or cliff take-offs with a hangglider or base-jumping parachute. The opportunity to use such experiences as a tool to elucidate how humans perceive time could perhaps be the most fundamental contribution of adventure tourism research to other academic disciplines.
Social Behaviour
In addition to individual psychology such as that outlined above, adventure tourism can provide opportunities to study social psychology and behaviour, under conditions where small groups of either friends or strangers experience discomfort, danger, challenge, or other forms of stress. Tales have been written and movies made about instances of bravery and altruism, or alternatively, instances of breakdown, selfishness and conflict. There does not yet seem to have been any systematic study, however, as to what mechanisms distinguish which of these very different outcomes will occur. For example, relevant factors might include individual personalities, details of physical circumstances, or the history of a particular event:
i.e., how the participants got themselves into difficulty.
The factors which distinguish between cooperation and conflict have been studied extensively in both workplace and domestic social relations. There are entire counselling industries which rely on relatively standard sequences of emotional and behavioural response to personal traumas such as divorce, bereavement, or loss of assets or employment. These, however, essentially rely on broad similarities between different individuals under similar circumstances. They are not able to make accurate predictions for a single individual, and nor have they examined the neurophysiological processes or the potential evolutionary origins or adaptivity of these various reactions. Of course, the particular sets of stresses associated with adventure tourism, even when things do not go according to plan, are not necessarily the same as for other traumatic life events such as those listed above. They may, however, be intensely stressful; or alternatively, they may be intensely joyful. In each case, there are opportunities to examine social processes, where the findings may well prove relevant to a much broader range of social circumstances.
Conclusions
The ideas and topics outlined above are all intended to illustrate a single rather simple theme.
To take part in adventure tourism, an individual must possess both the opportunity, and a personal motivation to devote time and money to experience a particular type of activity, which may also involve risk. This indicates that such tourists place high value on the adventure tourism experience. This value may be derived either from a social experience during the tour itself, or from social capital as a consequence of the tour experience, or from the personal physical and emotional experience of the activity itself. This provides opportunities to conduct research on all of these aspects.
Adventure tourism, particularly for more highly skilled and practiced exponents, can involve high risks, difficult decisions, stressful social situations, and considerable investment of time and money, in order to create chances to enjoy particular types of brief, emotionally intense and very highly valued experiences associated with the competent performance of a learned skill under highly challenging circumstances. It is argued here that this provides opportunities for research in geography, economics, psychology and human social behaviour which are not readily available elsewhere, and whose results may prove relevant well beyond the confines of adventure tourism itself and that adventure tourism can provide a tool which can help to extend both the practical and the academic relevance of tourism research into other disciplines. It is suggested that such approaches are worth taking, not only in adventure tourism but also in other subsectors of tourism research.
Growth in recognition of any academic discipline, and its journals and practitioners, relies on positive feedback effects. The higher a journal's reputation and impact factor, the higher the quality of research which it can attract, which in turn increases citations and impact factors.
Tourism research is now well established not only as a broad field of research, but as a defined academic discipline, with numerous discipline-specific journals. No matter how rigorous their refereeing and selective their editorial processes may be, however, the impact factors of these journals are limited by the relatively small number of tourism researchers worldwide, which limits the available pool of potentially citing authors. To increase the size of this pool, in order to boost journal impact factors and thus improve the perceived position of tourism relative to other research disciplines, the first step is for tourism journals to publish more articles which are citeable in other disciplines.
As long as journals in other disciplines have higher impact factors, cross-disciplinary researchers will continue to publish in other disciplines. If more articles in tourism journals are cited externally, however, so that tourism journals gain higher impact factors, then there will be greater incentive for cross-disciplinary researchers to publish preferentially in tourism journals, which in turn will improve the competitive position of tourism relative to longerestablished academic disciplines. Wardle and Buckley (2014) argued that we should search for such opportunities. Main argument, however, here is that at least for adventure tourism, these opportunities exist. Indeed, a recent tourism article on adventure tourism and climate change (Dawson and Scott 2013) has just been cited in the world's top-ranked journal (Morello 2014) . Surely there must also be similar opportunities in other segments of tourism research. 
